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Arctic ice and British weather.-For many years mete- 
orologists have played with the idea that t,he weathex 
secrets of temperate latitudes are to be sought in tho 
frozen north. The theory of action centmeis suggested II 
mechanism by which polar ice may influence seasonal 
changes, and the development of the theory of the polar 
front showed how Arctic conditions could dominate daj7 
to day changes. Bfter lying almost dormant for many 
years, the idea has lately begun to find expression in 
both practical and theoretical researches. Prof. W. H. 
Hobbs' expedition to Greenland, which had for one of 
its principal objects the establishment of a stat>ion on tlie 
inland ice: is one example of the practical side, and an- 
other is the recent trans-Arctic flight of Capt. Sir George 
Wilkins, whose program included the searc,h for site.s on 
which permanent meteorological stations could be estah- 
lished. On the theoretical side reference has been niade 
in a previous number of the+Meteorological hlaga.zine 
to the work of W. Wiese, but this is naturally concerned 
more with the weather of Russia than with that of 
western Europe. 

A statistical investigation of the influence of Arct,ia 
ice on the pressure distribution over western Europe 
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FIQ. I.-Correlation coefficients; ice index figures and the quarterly pressure during the 
following five years 

which has recently been pnblished as a Geophysical 
Memoir a shows that the matter is sufficiently compli- 
cated, the influence varying with the season in a way 
which suggests that it is due to a combination of several 
factors, some acting in one direction, some in another. 
As a result, the correlation coefficients obtained, while 
sometimes appreciable, are never high, though they are 
su5ciently confirmed by various checks to show- that 
they are real. 

The area dealt with in the Arctic is divided into four 
parts, the neighborhood of Iceland and Greenland, Bn- 
rents, and Rara Seas. The ice conditions in these areas 
in spring and summer are known mainly from the annual 
survey of the Danish Meteorological I n ~ t i t u t e , ~  and these 
ice figures were correlated with quarterly meam of prrs- 
sure a t  nine selected stat>ions covering an area from 
Jacobshavn (Greenland) and Vardo (Norway) in tlie 
north to Ponta Delgada in the south and Berlin in the 

1 VOl. 61 10% p. %. 
3 The i n h e n &  of Arctic ice on the subsequent distribution of pressure over the enstern 

North Atlantic and western Europe. By. C.  E. P. Brooks and Winifred A. Quennell. 
London. Meteor. OUlce. Qeonhvs. Memoirs No. 41. 

1 Isiorholdene i de Arktiske Have. Copenhagen, Dansk Meteor. Institiit. 

east. As a result, three relat,ionships were found, the 
first two of which were suspec,ted before, while the third 
appears to be not only new,. but surpiising : 

(1) When there is 1nuc.h ice in the Arctic, pressure in 
spring and summer tends to be above normal in the north- 
west (Jacobshavn, Stykliisholm and Thorshavn) and 
below nonnal in the southwest (Ponta Delgada). 

(2) When there is much ice in the Arctic in the spring 
and summer, pressure in the following late autumn and 
winter (November to January) tends to be below normal 
over the British I s h  and northern France. 

( 3 )  Similar effects tend to recur annually at  northern 
stations for about four years following abnormal ice 
years. (See fig. 1.) 

The memoir in que.stion is c.onc,erne,d more with t'he 
presentation of facts than with the discussion of their 
causes, but the third result was sufficiently curious to 
arouse speculation. It must first be remarked that there 
are two chief ways in which Arctic ice may affect the dis- 
tribution of pressure. In the first place ice and ice-cold 
water cool the air nbove, and since cold air is heavy, the 
presence of a large cold area tends to raise the barometric 
pressure in its neighhoi~hootl. On the other hand, t,he 
icehndic low is generdly regarded as intiniat'ely related 
to the general circulation of the atmosphere, so that when 
this circulation is vigorous, pressure a t  Stykkisholm is 
below normal. The atmospheric circulation is in turn 
related to the temperature difference betwee,n poles and 
Equat,or, so that, much ice in the Arctic, by increasing this 
t,eniperature difference., should lower the pressure at 
Stykkisholm. Thus there are two opposing tendencies, 
one toward a higher pressure and the other toward a 
1owe.r pressure at  Stykkisholm in years of much Arctic ice, 
and it may well be. that t,he first tendency prevails at  one 
season, the second at another. Let us see how they may 
operatme. 

Dealing first with the t'eridency for much ice to raise 
pressure, it appears that the relatively small amounts of 
ice which appear oft' Iceland in spring and early summer 
are not likely themselves to have a great effect. I t  is 
when they begin to melt and to cover the surface of the 
riortherninost Atlantic with a thin sheet of cold thaw 
water, that we should expeck the effect to be most notice- 
able. The greater part of the break up of ice from the 
East Greenland Current ta1Ce.s plac,e in summer, and it is 
in this season that we should look for the greatest tend- 
ency for niuch Arctic ice t,o raise pressure near Stykkis- 
holm. On the other hand, we should expect the effect 
011 the general atmospheric circulation to be greatjest in 
January to March, when the ice in the Arctic basin itself 
is most solid and extensive. Moreover the Icelandic low 
is intense in winter, feeble in summer, and for both these 
reasons we may anticipate that the bendency for much 
Arctic ice to 1owe.r pressure over Iceland will be greatest 
in winter. 

We c,ome next to the rec.urrence of simi1a.r tendenc,ies at 
the same season in sewral successive yeais. That t'his is 
real is shown by Figure 1, reproduced from the. original 
memoir, showing the correlation coeffic.icnts between 
an "ic.e index" figure obtained by coinbining the ic,e 
da.ta from Greenland, Barent,s asd Iiara Seas, a.nd the 
quarterly pressures a t  Stykkisholm and Valentia during 
the following five years. It is not until the fourth or fifth 
year that the regular recurrence of positive and negative 
coefficients breaks down. There Can be little doubt that 
this recurrence is due to  the persistence of the main mass 
of Palsocrystic ice, of which the variable ice areas in the 
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outlying seas are merely the fringes. The Palsocrystic 
ice is believed to form mainly to the north of Siberia,, 
whence it drifts slowly aczoss the Arctic Ocean, part of it 
finally reaching the East Greenland Current. The passa.ge 
across the Arctic takes about four years, so that if a large 
amount of ice is formed north of Siberia in any one year, 
we may look for its effects during the following four years. 
Each summer it sheds some ice from its fringes, 8n.d the 
thaw water brings high pressure to Iceland, while each 
winter it strengthe.ns the at8mosphe,ric, c.irc,ulat>ion and 
deepens the Icelandic low. 

The tendency to low pressure at  Valeiitia which re,c.uis 
each autumn aft'er muc,h Arctic ice may be t,entative,ly 
attributed t o  storminess resulting from the introduct>ion 
of streams and patches of cold thaw water into the warm 
Gulf Stream Drift of the North Atlant,ic. The sa.nie 
phenomenon is observed, t,hough less definitely, in the 
winter following a year with much ice off Ne.wfoundand, 
an effect which is also investigated in the memoir, but, 
with the Newfoundland ice there is very little if any 
recurrence in the second year.--. E. P. Brooks. 
Two cold winters comin,g in Frmce?-Director H. Meniery, 

Observatoire de Talence (Giroiide) has for some t h e  been 
publishing discussions on the apparent effect, of sun spot,s 
on the weather. His lat,est paper, Les Variat,ions Solaires 
font Pr6voir des Hivers Froids en 1929 et en 1930,' pre- 
sents two points on sun spot, weat,her relationships. The 
first is t,hat since 9 sun spot periods equal 100 years, we 
should expect t80 find much bhe same sequence in sun spot 
numbers by seasons and, if sun spots control weather, like- 
wise the same general sequence of seasonal abnornialit'ies 
now as occurred just 100 years ago. M. Memery draws 
a comparison of 13 of the seasonal abnormalities of 1788-- 
1828 with t,hose of corresponding years 1SSS-1938, and 
shows a similarity so marked as to lead hini to Ixlieve 
that the cold winter of 1829 and tho rigorous winter of 
1830 a.re likely to indicate that his nest two winters, 
1928-29 and 1929-30 will be cold. He refrains from 
making a definite forecast to this effect, 1ioweve.r. 

The other point in his discussion is on the quest,ioii, 
if sun spots control the weat,her t,o t,liis extent, why is 
there not similar weather every 11 years? This lie seeks 
to answer by pointing out t,hat t,he sun spot,s do iiot 
increase and decrease uniformly but change irregularly, 
t,here rarely being increases or decreases last,ing as much 
as six months in the same direcbion. While he associates 
high simmer t,emperatures, such as t,hose of 1928, with 
increasing sun spots at  high numbers, he iiidicates that 
this conibination of solar condit,ions in the sunirrer 
months does not occur during every sun-spot maximum. 
He believes that, the great, solar activity in August, 1928, 
marked the peak of the present sun spot cycle and that 
decreasing solar activity this winber is likely and t.hat it 
may bring low winter t,emperat,ures in it,s train.-6'. F. B. 

AuroTa.1 obsenution.s of the " Naud " expedition.- 
"Aurora Photographs" is the title of a paper by Ragn- 
vald Wes9e representing No. G of volume 1 of the scien- 
tific results of the Norwegian north polar e.spedition with 
the Maud, 1918-1925, published in Bergen, 1928. The 
positions of auroral arches over the Arctic Sea north of 
eastern Siberia when mapped in conjunc,tion with those 
farther west, and particularly over Scandinavia forill arcs 
of a circle centering in northwest Greenland. The inono- 
graph contains especially fine photographs of the aurora. 
Assuming the basal height to have been 110 kilometers 
two of the tops of streaniers measured were below 150 
kilometers, three under 200 kilometers, and only one 
reached an elevation of 288 kilometers. 

1 Bull. de I'Observatoire de T8leUW (Guonde) 'Laser. no. 4, Oct. IS. 19% p. 17-a. 

The other parts of the scientific results of the Maud 
expedit,ion that have been published are: Results of 
Bstronomical Observations on the Prope,rties of Sea Ice; 
hlilgnetk, St8inospheric-Electric, and Auroral Results; 
The Wind-Drift oi  the Ice on the North Siberian Shelf.- c. F. B. 

Coondwtion of lieat through se(7 ice.-The late Dr. Finn 
hfulmgren, who so laiiientably met his death on the sea 
ic,e after the crash of the Itnlin, made a most thorough 
investignt,ion on the properties of se,a ic,e while on the 
J t r d .  9 monograph containing his results has been 
published (Bergen, 1937) as No. 5 of volume 1 of the 
Scientific Results of the NorweL~an North Polar Expedi- 
t,ion with t,he J l ~ i u d .  Of interest to nieteorologists is his 
computation of bhe heat that is conducted through the 
polar ice covering to the atmosphere during the colder 
n1o1it11s-7,670-grani calories per square centimeter from 
September t,o April. This is one-ninth of the heat dis- 
charge by the Mediterranean as measured by Aim& It 
is enough, however, to raise the temperature of the lowest 
150 meters, t,he c,old l a p i  01 air over the polar sea by 
6.9" C. in one day. 

The great scquisihio!i of heat by 6he ntriiosphere nbove the  Polar 
Sen during lhc \\.inter via t,he ice from t,he warm wat.er of t.he sea 
grmtly contril)iites t.o diminish t,he cold of winder aiid esphins  t.he 
fact t,liat, despite t,he clesr wint,er sky and the calm weather, me 
have oyer t.he Polar Sen coiisiclerahly iiiilder winter t,emperrtt.ures 
t.lisi1 fs.rt.1it.r so\ith ticpr the ctmtinent. t)f Asia.' 

Doc,tor Malnigren concludes: 

-6'. F. B.  
Kt~.inf~111 qf A u.stml.icr .--The re.infal1 inap of Australia 

lor 1927, published by the C7ommonwea.lth Bureau of 
hf e,t,eorology of t,hat8 country, has just, come to hand. 
Ainong other interesting inforniation it shows the areas 
of t,he Commonwealt,h that have had more than the 
average rainfall for eac,h year since 1908. The st,atistics 
are repr0duce.d in the table below and it is to be noted 
h1ia.t there is little correspondence between the rainfall 
in that country and the United States of North America, 
for example. The year 1910 in Australia was a year of 
gemrally abundant8 rains, yet it was one of the driest 
ever esperienced in the United States; 1917 was much the 
same, but 1916 was a yew of rather generous rains both 
in. the United States ar:d Australia. 

TARLE No. 1.-Pcr cmt of orrn ,in Air.ufrcilia hmz,ing greater h n  
o w r n g e  r a i n f d l  

Year I Percent ~1 Tear 1 Percent 1 1  Year I Percent 

1'904 ............. 
1919 ............. 
1910 ............. 
1911 ............. 
1913 ............. 
1913 ............. 
1914 ............. 

33 1 

11 j 

-10 

13 

1915 ............. 
1916 ............. 
1917 ............. 
191s ............. 
131Q ............. 
10'20. ........... 
1Y21 ............. 

.. ._ 

1922 ............. 
1923 _.._. _.___ .-. 
1 x 4  _.__. . --. . __. 
1925 ............. 
1926 ............. 
1927 ............. 

21 
22 
27 
24 
21 
31 

.- 

Retirement of U r .  J .  H. Field as director-general of 
Indian meteoroloyical obseraatories-We learn from the 
report 011 the administration of the meteorological de- 
partnient of the Goueriunent of India for 1927-28 that 
hfr. J. H. Field was retired from sewice in March, 1928, 
under the superailnuation rule. R f  r. Field, who joined 
the meteorological department, in 1904 will be remem- 
bered for the very large part that he took in the develop- 
nieiit of upper-air research in India, a problem that 
occupied the greater part of his service in that country; 
he was also responsible for the creation of the upper-air 
observatory at, Agra in 1914, and hut  recently proposed 
a method of forecasting the winter rainfall of northern 
India from upper-air data. He was succeeded as 
clirect,or-general hy Mr. C. W. €3. Normand.-A. J .  H .  

I Cf. H .  U. Svnrdrup: The  North-Polar Cover of Cold Air. IvIo. Weath. Rov., 1926, 
56: 53. 


